Loss of a Rho-regulated actin nucleator, mDia2, impairs cytokinesis during mouse fetal erythropoiesis.
The small GTPase Rho and mDia2, a Rho-regulated actin nucleator, function as critical regulators of cytokinesis in cultured cells. However, their involvement in cytokinesis during mammalian development remains unknown. Here, we generated mice deficient in mDia2 and examined the role of Rho signaling in cytokinesis during development. mDia2-deficient mice survive until embryonic day 11.5 (E11.5), exhibit severe anemia with multinucleate erythroblasts, and die in utero by E12.5. mDia2-deficient erythroid cells differentiate normally, though in a delayed manner, but exhibit cytokinesis failure with decreased accumulation of F-actin in the cleavage furrow during late differentiation from proerythroblasts. On the other hand, inactivation of Rho induces cytokinesis failure from the earlier progenitor stage. mDia2-deficient erythroblasts, however, are able to enucleate their nuclei. Our findings have thus revealed that mDia2 functions critically in cytokinesis in vivo during erythropoiesis and further suggest that the cytokinesis mechanism in development diverges downstream of Rho. They also demonstrate that cytokinesis and enucleation utilize different mechanisms.